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DETAILED ACTION 

This action is in response to Amendments and remarks filed on September 25, 2007. Claims 43- 
56 are currently pending. 

Claim Objections 

1 . Claim 55 is objected to because of the following informalities: 
In Claim 55, "said apertures" lacks proper antecedent basis. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 43 and 55 are rejected under 35 U.S.C. 102(b) as being anticipated by Miyano US 
Patent No. 5,610,390. 

Regarding Claim 43, Miyano teaches (see Fig. 2, 3) an imaging system, comprising a 
two-dimensional array (see Fig. 4) of photosensors (12), each photosensor having a center point 
(see Fig. 3, 4), a non-telecentric lens (see Col. 3, lines 44-45) positioned over said two- 
dimensional array of photosensors, a two-dimensional array of microlenses (20) (see Fig. 2) 
positioned over said two-dimensional array of photosensors (see Fig. 2), each microlens being 
associated with a corresponding photosensor (see Fig. 2), each microlens having a center point 
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(see Fig. 2, 3), said microlens positioned over said corresponding photosensor such that a center 
point of a microlens is offset from a center point of a corresponding photosensor (see Fig. 2), 
each offset having an amount and a direction (see Fig. 4) such that said amounts and directions 
spatially vary across said two-dimensional array of photosensors (see Fig. 4), said spatial 
variation being determined based on a variation of a chief ray angle of said non-telecentric lens 
across a focal surface of the non-telecentric lens (see Fig. 3B and Col. 3, lines 53-65 and Col. 4, 
lines 1-13) and optical properties of said two-dimensional array of photosensors and micro lenses 
such that light sensitivity of each pixel is maximized (see Col 2, lines 59-62 and Col. 4, lines 55- 
58). 

Regarding Claim 55, Miyano teaches (see Fig. 2) apertures (14) positioned over a 
corresponding photosensor to block a substantial part of light that does not pass through said 
corresponding microlens (see Fig. 2). 

Claim Rejections - 35 JJSC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 43-47, 49-51, 53, 54, and 56 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suzuki et al. US Patent No. 6,518,640 in view of Miyano. 

Regarding Claim 43, Suzuki et al. teach (see Fig. 1, 2, 6-8) an imaging system, 
comprising: a two-dimensional array (see Fig. 1) of photosensors (102/152), each photosensor 
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having a center point (see Fig. 2, 6, 8); a non-telecentric lens (167-1) (see Fig. 8b) positioned 
over said two-dimensional array of photosensors (see Fig. 8b); and a two-dimensional array of 
microlenses (107/157) positioned over said two-dimensional array of photosensors (see Fig. 2, 6, 
8), each microlens being associated with a corresponding photosensor (see Fig. 2, 6, 8), each 
microlens having a center point (see Fig. 2, 6, 8); said microlens being positioned over said 
corresponding photosensor such that a center point of a microlens is offset from a center point of 
a corresponding photosensor (see Col. 10, lines 41-47 and Col. 145, lines 1 1-23, 46-49), each 
offset having an amount and a direction such that said amounts and directions spatially vary 
across said two-dimensional array of photosensors (see Col. 10, lines 41-47 and Col. 14, lines 
10-14, 46-49); said spatial variation being determined based on optical characteristics of said 
non-telecentric lens and optical properties of said two-dimensional array of photosensors and 
said microlenses such that light sensitivity of each pixel is maximized (see Col. 2, lines 26-33 
and Col. 14, lines 26-31). Suzuki et al. do not teach the spatial variation determined based on a 
variation of a chief ray angle of said non-telecentric lens across a focal surface of the non- 
telecentric lens and optical properties of said two-dimensional array of photosensors and 
microlenses such that light sensitivity of each pixel is maximized. Miyano teaches (see Fig. 2, 3) 
a similar system with a two-dimensional array (see Fig. 4) of photosensors (12) and a non- 
telecentric lens (see Col. 3, lines 44-45) with a microlens (20) associated with a corresponding 
photosensor (see Fig. 2) such that a center point of a microlens is offset from a center point of a 
corresponding photosensor (see Fig. 2) with the offset spatially varying across the two- 
dimensional array of photosensors (see Fig. 4), with the spatial variation determined based on a 
variation of a chief ray angle of said non-telecentric lens across a focal surface of the non- 
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telecentric lens (see Fig. 3B and Col. 3, lines 53-65 and Col. 4, lines 1-13) and optical properties 
of said two-dimensional array of photosensors and microlenses such that light sensitivity of each 
pixel is maximized (see Col. 2, lines 59-62 and Col. 4, lines 55-58). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to provide the spatial 
variation determined based on a variation of a chief ray angle of said non-telecentric lens across 
a focal surface of the non-telecentric lens and optical properties of said two-dimensional array of 
photosensors and microlenses such that light sensitivity of each pixel is maximized, as taught by 
Miyano, in the system of Suzuki et al., to provide improved principal ray alignment between the 
object of interest and the photosensor for optimal light flux and a brighter image in low-light 
conditions. 

Regarding Claim 49, Suzuki et al. teach (see Fig. 1, 2, 6-8) an imaging system, 
comprising: a two-dimensional array (see Fig. 1) of photosensors (102/152), each photosensor 
having a center point (see Fig. 2, 6, 8); a non-telecentric lens 167-1) (see Fig. 8b) positioned over 
said two-dimensional array of photosensors; and a color filter array (104/154) positioned over 
said two-dimensional array of photosensors (see Fig. 2, 6, 8), said color filter array including a 
plurality of color filter areas(see Fig. 2, 6, 8), each color filter area being associated with a 
corresponding photosensor and having a center point (see Fig. 2, 6, 8); said color filter area being 
positioned over said corresponding photosensor such that said center point of said color filter 
area is offset from said center point of said corresponding photosensor (see Col. 10, lines 23-31), 
each offset having an amount and a direction such that said amounts and directions spatially vary 
across said two-dimensional array of photosensors (see Col. 10, lines 28-40); said spatial 
variation being determined based on optical characteristics of said non-telecentric lens and 
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optical properties of said two-dimensional array of photosensors and said color filter areas such 
that crosstalk is minimized (see Col. 10, lines 32-40 and Col. 12, lines 6-10). Suzuki et al. do not 
teach the spatial variation determined based on a variation of a chief ray angle of said non- 
telecentric lens across a focal surface of the non-telecentric lens and optical properties of said 
two-dimensional array of photosensors and microlenses such that light sensitivity of each pixel is 
maximized. Miyano teaches (see Fig. 2, 3) a similar system with a two-dimensional array (see 
Fig. 4) of photosensors (12) and a non-telecentric lens (see Col. 3, lines 44-45) with a microlens 
(20) associated with a corresponding photosensor (see Fig. 2) such that a center point of a 
microlens is offset from a center point of a corresponding photosensor (see Fig. 2) with the offset 
spatially varying across the two-dimensional array of photosensors (see Fig. 4), with the spatial 
variation determined based on a variation of a chief ray angle of said non-telecentric lens across 
a focal surface of the non-telecentric lens (see Fig. 3B and Col. 3, lines 53-65 and Col. 4, lines 1- 
13) and optical properties of said two-dimensional array of photosensors and microlenses such 
that light sensitivity of each pixel is maximized (see Col. 2, lines 59-62 and Col. 4, lines 55-58). 
It would have been obvious to one of ordinary skill in the art at the time the invention was made 
to provide the spatial variation determined based on a variation of a chief ray angle of said non- 
telecentric lens across a focal surface of the non-telecentric lens and optical properties of said 
two-dimensional array of photosensors and microlenses such that light sensitivity of each pixel is 
maximized, as taught by Miyano, in the system of Suzuki et al. , to provide improved principal 
ray alignment between the object of interest and the photosensor for optimal light flux and a 
brighter image in low-light conditions. 
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Regarding Claim 44, Suzuki et al. teach a color filter array (104/154) positioned over said 
two-dimensional array of photosensors. 

Regarding Claim 45, Suzuki et al. teach said color filter array comprises a plurality of 
color filter areas (see Fig. 8 and Col. 10, lines 23-47), each color filter area being associated with 
a corresponding photosensor and having a center point (See Fig. 2, 6, 8); said color filter area 
being positioned over said corresponding photosensor such that said center point of said color 
filter area is offset from said center point of said corresponding photosensor (see Col. 10, lines 
23-31), each offset having an amount and a direction such that said amounts and directions 
spatially vary across said two-dimensional array of photosensors (see Col. 10, lines 28-40); said 
spatial variation being determined based on optical characteristics of said non-telecentric lens 
and optical properties of said two-dimensional array of photosensors and said color filter areas 
such that crosstalk is minimized (see Col. 10, lines 32-40 and Col. 12, lines 6-10). 

Regarding Claims 47 and 51, Suzuki et al. teach said aperture is positioned over said 
corresponding photosensor such that said center point of said aperture is offset from said center 
point of said corresponding photosensor (See Fig. 8 and Col. 13, lines 49-59 and Col. 17, lines 
44-52), each offset having an amount and a direction such that said amounts and directions 
spatially vary across said two-dimensional array of photosensors (see Col. 13, line 66 to Col. 14, 
line 5); said spatial variation being determined based on optical characteristics of said non- 
telecentric lens and optical properties of said two-dimensional array of photosensors and said 
apertures such that stray light signals are minimized (see Col. 13, line 66 to Col. 14, line 6 and 
Col. 17, line 62 to Col. 18, line 2). 
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Regarding Claim 53, Suzuki et al. teach (see Fig. 1, 2, 6-8) an imaging system, 
comprising: a two-dimensional array (see Fig. 1) of photosensors (102/152), each photosensor 
having a center point (see Fig. 2, 6, 8); a non-telecentric lens (167-1) (see Fig. 8b) positioned 
over said two-dimensional array of photosensors; and a layer of transmissive apertures (159) 
positioned over said two-dimensional array of photosensors, each aperture being associated with 
a corresponding photosensor and having a center point (see Fig. 2, 6, 8); said aperture being 
positioned over said corresponding photosensor (see Fig. 2, 6, 8) such that said center point of 
said aperture is offset from said center point of said corresponding photosensor (See Fig. 8 and 
Col. 13, lines 49-59 and Col. 17, lines 44-52), each offset having an amount and a direction such 
that said amounts and directions spatially vary across said two-dimensional array of photosensors 
(see Col. 13, line 66 to Col. 14, line 5); said spatial variation being determined based on optical 
characteristics of said non-telecentric lens and optical properties of said two-dimensional array of 
photosensors and said apertures such that stray light signals are minimized (see Col. 13, line 66 
to Col. 14, line 6 and Col. 17, line 62 to Col. 18, line 2). Suzuki et al. do not teach the spatial 
variation determined based on a variation of a chief ray angle of said non-telecentric lens across 
a focal surface of the non-telecentric lens and optical properties of said two-dimensional array of 
photosensors and microlenses such that light sensitivity of each pixel is maximized. Miyano 
teaches (see Fig. 2, 3) a similar system with a two-dimensional array (see Fig. 4) of photosensors 
(12) and a non-telecentric lens (see Col. 3, lines 44-45) with a microlens (20) associated with a 
corresponding photosensor (see Fig. 2) such that a center point of a microlens is offset from a 
center point of a corresponding photosensor (see Fig. 2) with the offset spatially varying across 
the two-dimensional array of photosensors (see Fig. 4), with the spatial variation determined 



Application/Control Number: Page 9 

10/685,140 

Art Unit: 2878 

based on a variation of a chief ray angle of said non-telecentric lens across a focal surface of the 
non-telecentric lens (see Fig. 3B and Col. 3, lines 53-65 and Col. 4, lines 1-13) and optical 
properties of said two-dimensional array of photosensors and microlenses such that light 
sensitivity of each pixel is maximized (see Col. 2, lines 59-62 and Col. 4, lines 55-58). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
provide the spatial variation determined based on a variation of a chief ray angle of said non- 
telecentric lens across a focal surface of the non-telecentric lens and optical properties of said 
two-dimensional array of photosensors and microlenses such that light sensitivity of each pixel is 
maximized, as taught by Miyano, in the system of Suzuki et al. , to provide improved principal 
ray alignment between the object of interest and the photosensor for optimal light flux and a 
brighter image in low- light conditions. 

Regarding Claim 54, Suzuki et al. teach (see Fig. 1, 2, 6-8) an imaging system, 
comprising: a two-dimensional array (see Fig. 1) of photosensors (102/152), each photosensor 
having a center point (see Fig. 2, 6, 8); a non-telecentric lens (167-1) (see Fig. 8b) positioned 
over said two-dimensional array of photosensors; a two-dimensional array of microlenses 
(107/158) positioned over said two-dimensional array of photosensors (see Fig. 2, 6, 8), each 
microlens being associated with a corresponding photosensor (see Fig. 2, 6, 8), each microlens 
having a center point (see Fig. 2, 6, 8); a color filter array (104/154) positioned over said two- 
dimensional array of photosensors (see Fig. 2, 6, 8), said color filter array including a plurality of 
color filter areas (see Fig. 2, 6, 8), each color filter area being associated with a corresponding 
photosensor and having a center point (see Fig. 2, 6, 8); and a layer of transmissive apertures 
(159) positioned over said two-dimensional array of photosensors (see Fig. 8), each aperture 



Application/Control Number: Page 10 

10/685,140 

Art Unit: 2878 

being associated with a corresponding photosensor and having a center point (see Fig. 8); said 
microlens being positioned over said corresponding photosensor (see Fig. 8) such that said center 
point of said microlens is offset from said center point of said corresponding photosensor (see 
Col. 10, lines 41-47 and Col. 145, lines 1 1-23, 46-49), each microlens offset having an amount 
and a direction such that said amounts and directions spatially vary across said two-dimensional 
array of photosensors (see Col. 10, lines 41-47 and Col. 14, lines 10-14, 46-49); said color filter 
area being positioned over said corresponding photosensor such that said center point of said 
color filter area is offset from said center point of said corresponding photosensor (see Col. 10, 
lines 23-40, 60-63), each color filter area offset having an amount and a direction such that said 
amounts and directions spatially vary across said two-dimensional array of photosensors (see 
Col. 10, lines 28-40); said aperture being positioned over said corresponding photosensor such 
that said center point of said aperture is offset, in said first direction, from said center point of 
said corresponding photosensor (see Fig. 8 and Col. 13, lines 49-59 and Col. 17, lines 44-52), 
each aperture offset having an amount and a direction such that said amounts and directions 
spatially vary across said two-dimensional array of photosensors (see Col. 13, line 66 to Col 14, 
line 5); said spatial variation of said microlens offsets being determined based on optical 
characteristics of said non-telecentric lens and optical properties of said two-dimensional array of 
photosensors and said microlenses such that light sensitivity of each pixel is maximized (see Col. 
2, lines 26-33 and Col 14, lines 26-31); said spatial variation of said color filter area offsets 
being determined based on optical characteristics of said non-telecentric lens and optical 
properties of said two-dimensional array of photosensors and said color filter areas such that 
crosstalk is minimized (see Col. 10, lines 32-40 and Col. 12, lines 6-10); said spatial variation of 
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said aperture offsets being determined based on optical characteristics of said non-telecentric 
lens and optical properties of said two-dimensional array of photosensors and said apertures such 
that stray light signals are minimized (see Col. 13, line 66 to Col. 14, line 6 and Col. 17, line 62 
to Col. 18, line 2). Suzuki et al. do not teach the spatial variation determined based on a 
variation of a chief ray angle of said non-telecentric lens across a focal surface of the non- 
telecentric lens and optical properties of said two-dimensional array of photosensors and 
microlenses such that light sensitivity of each pixel is maximized. Miyano teaches (see Fig. 2, 3) 
a similar system with a two-dimensional array (see Fig. 4) of photosensors (12) and a non- 
telecentric lens (see Col. 3, lines 44-45) with a microlens (20) associated with a corresponding 
photosensor (see Fig. 2) such that a center point of a microlens is offset from a center point of a 
corresponding photosensor (see Fig. 2) with the offset spatially varying across the two- 
dimensional array of photosensors (see Fig. 4), with the spatial variation determined based on a 
variation of a chief ray angle of said non-telecentric lens across a focal surface of the non- 
telecentric lens (see Fig. 3B and Col. 3, lines 53-65 and Col. 4, lines 1-13) and optical properties 
of said two-dimensional array of photosensors and microlenses such that light sensitivity of each 
pixel is maximized (see Col 2, lines 59-62 and Col. 4, lines 55-58). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to provide the spatial 
variation determined based on a variation of a chief ray angle of said non-telecentric lens across 
a focal surface of the non-telecentric lens and optical properties of said two-dimensional array of 
photosensors and microlenses such that light sensitivity of each pixel is maximized, as taught by 
Miyano, in the system of Suzuki et al., to provide improved principal ray alignment between the 
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object of interest and the photosensor for optimal light flux and a brighter image in low-light 
conditions. 

Regarding Claim 56, Suzuki et al. teach (see Fig. 6) each of said apertures positioned 
over a corresponding photosensor to block a substantial part of light that does not pass through 
said corresponding micro lens (see Fig. 6). 

6. Claims 48 and 52 are rejected under 35 U.S.C. 103(a) as being unpatentable over Suzuki 
et al. in view of Miyano, further in view of Asai et al. US Patent No. 5,986,704. 

Suzuki et al. in view of Miyano teach the imager in Claims 12, 24, 31, 37, 46, and 50, 
according to the appropriate paragraph above. Suzuki et al. also teach said layer of transmissive 
apertures is a layer of apertures (see Fig. 6, 8) such that the layer blocks (156) stray radiation and 
the apertures allow radiation to pass therethrough (see Fig. 6). Suzuki et al. do not teach the 
layer as a metal layer. Asai et al. teach (See Fig. 7A) a similar device with a layer of 
transmissive apertures (37a) as a metal layer of apertures (see Col. 1, lines 52-55) such that the 
metal layer blocks stray radiation (see Fig. 7A). it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to provide the layer as a metal layer as taught 
by Asai et al. in the imager of Suzuki et al. in view of Miyano, to provide efficient blockage and 
reflection of oblique light, and since it has been held to be within the general skill of a worker in 
the art to select a known material on the basis of its suitability for the intended use as a matter of 
obvious design choice. In re Leshin, 125 USPQ 416. 

Response to Arguments 
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7. Applicants arguments with respect to claims 43-56 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen Yam whose telephone number is . (57 1)272-2449. The 
examiner can normally be reached on Monday-Friday 8:30am- 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on (571)272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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